
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



( 17 ) 

N°. VI. 

An Account of an Earthy Subjiance found near the Falls of 
Niagara and imlgarly called the Spray of the Falls : 
together ivithjome remarks on the Falls. By Robert 
M'Causlin, m. d. Co»2»2«mVa/fJ^/ Benjamin Smith 
Barton, m. r>. 

Read o&. T"^ HIS fiibftance is found, in great plenty, every 
^ . i7?9- J^ where about the bottom of the Falls ;fometimes 
lying loofeamongft the ftones on the beach, and fometimes 
adhering to the rocks, or appearing between the layers up- 
on breaking them. The mafles are of various fizes and 
fliapes, but feldom exceed the bulk of a man's hand. 
Sometimes they are of a foft confiftence and crumble like 
damp Tugar; whilft other pieces are found quite hard, and 
of a fhining foliated appearance ; or elfe opaque and re- 
fembling a piece of burnt allum. It often happens that 
both theie forms are found in the fame mafs. Pieces which 
are taken up vvhilft foft foon become hard by keeping ; 
and they are never known to continue long in a foft ftate, 
as far as I have been able to learn. In order to determine 
the nature of this fubllance, I made the following experi- 
ments. 

Exp. iji. I put an opaque piece, weighing 14 grains, 
into the vitriolic acid diluted with three times its quantity 
of water ; And let it remain there twenty-four hours, fliak- 
ing it now and then. Not the leaft effervefcence enfued, 
and on taking out the piece it weighed near one grain more 
than when it was put in, although care was taken to ab- 
forb the moifture which was upon its furface. This ex- 
periment was repeated with a fhining piece, and with ex- 
adly the fame refult. 

Exp. zd. When put into vinegar it did not produce the 
leaft effervefcence. The vinegar having flood upon it fome- 
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i8 ACCOUNT OF THE SPRAY 

time was then poured off and fpirit of vitriol dropped into 
it, yet not the leaft precipitation enfued. 

That I might not be led into error by the vinegar not 
being good of its kind, I repeated thefe experiments with 
chalk ; and as both effervefcence and precipitation took 
place it was evident that there was no defedl in the vine- 
gar. 

Exp. ^d. A fmall piece was expofed to the heat of a 
blackfmith*s forge during fifteen hours. Upon taking it 
out and pouring water upon it, no ebullition enfued : ne- 
verthelefs it tafted like weak lime water ; being then di- 
vided into two portions, a folution of mild fixed alkali 
was dropped into the firft, and immediately a precipitation 
enfued. The fecond portion being expofed to the air in a 
tea-cup foon cqntradted a changeable coloured film, which 
next morning was become very thick, refembling in every 
refpe£t that of lime water. 

Exp. ^th. Hot water being poured on fome of this fub- 
ftance reduced to powder and the whole fuffered to fettle, 
the clear liquor had not the tafte of lime water as in the 
3d experiment ; neverthelefs a folution of mild fixed alkali 
being dropped into it as copious a precipitation enfued a$ 
when the earth had undergone ealcination. 

As I had neither the nitrous nor muriatic acids, nqr even 
cauftic fixed alkali, I had it not in my power to make any 
trials with them. 

From thefe experiments we may, perhaps, be authorized 
to draw the following coriclufions, 

ift. That this concrete is not aii alkaline earth, as it is 
not affefted either by the vitriolic or vegetable acids. 

2dly. We may, with more probability, fay that it is a 
combination of an acid with a calcareous earthy and that it 
might with propriety be ranked apiongft the felenites. 
This fuppofition is founded on the following re^fon§ : ift, 
It appears from the 4th experiment that it is partially fo- 
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luble in water, and that its earth can be precipitated by a 
mild fixed alkali: adly, the 3d experiment fhew* 
evidently that its earth is of the calcareous kind, as ap- 
pears by the ftyptic tafte and changeable coloured film, 
agreeing exa£lly with common lime water. Itfeems pro- 
bable that the vehemence of the fire had in part expelled 
the acid, leaving a portion of the mafs in the ftate of 

quicklime. It is well known that moft waters are more 

or lefs impregnated with a felenitic matter. It is faid that 
agitation difpofes" water to depofite a part of its earth. 

It is alfo agreed that water becomes more pure by being 
freed from its earthy parts. 

Thefe three confiderations, together with the refult of 
the above experiment, inclined me much to favour an 
opinion which univerfally prevails in this part of the 
world, viz. That the water is purified by coming down 
the Falls. They alfo fuggefted a thought to me, that this 
purification might depend upon the latter depofiting part 
of its earth in confequence of the violent agitation it had 
received in paffing over rapids upwards of a mile in length, 
and then tumbling down the falls. Such a fuppofition 
received great fupport from the fubftance called the Spray 
being only found at the bottom of the Falls, which feem- 
ed to fhow that a depofition did actually take place. This 
theory was very plaufible, and gave me, at firft, much plea- 
fure in contemplating it : Neverthelefs fucceeding obfer- 
vations and more ftrid enquiries have led me to entertain 

many doubts upon the fubje£t. That the water is much 

better at Niagara, which is about thirteen or fourteen miles 
below the Falls, than it is at Fort-Schloffer, which is about 
a mile and a half above chem is an unqueftionable fadl : 
neverthelefs, I do not think that this can with ftri£h jufliice 
be alone attributed to the depofition of the earthy parts. 
There are feveral low marfhy grounds, which empty them- 
felves by fmall creeks into the river immediately above the 
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Falls ; and it is reafonable to fuppofe that fuch an impregna- 
tion will be more lenlibly perceived at its lource than af- 
terwards, when it is mixed and diluted with the water of 
the river. To this may be added that at Fort-Erie, about 
twenty miles above the Falls, the water is thought not to 
be inferior to that of Niagara. In the fecond place, it oc- 
curred to me that if any confiderable depofition of earth 
took place, as 1 had fuppofed, the fpecific gravity of the 
water below the Falls muft be lefs than that of the water 

above. To determine this point, I weighed a quantity 

of water at Niagara with all the care and exadnefs I was 
mafter of; and the very fame day made a journey up to 
Fort-Schloffer, and weighed the water immediately above 
the Falls. The fpecific gravity was found to be exadtly 
the fame. As I conduced this experiment with all poffi- 
ble caution, meafuring the temperature of the water and 
alfo that of the room, in which it was weighed, each time 
by Farenheit's thermometer, I think I can depend upon it& 
being pretty accurate. In enauiring into the formati- 
on of this fubftance called the fpray, it muft be obierved 
ift. That the rocks near the Falls are kept conftantly wet 
by the vapour which rifes inform of a thick mift ; and even 
thofe at the diftance of a quarter af a mile, or more, are 
afFededby it, wheathe wind blows down the river, sdly. 
That thefe rocks, ekher trom the nature of their ftrudure, 
or from the circumftance of their being kept conftantly 
wet ; or perhaps from the fpray accumulating betweea 
their layers, and adingasa wedge, are very apt to crack 
and fplit; and hence are almoft conftantly tumbling down 
in larger or fmaller pieces. 

^dly. That upon feparating the layers of thefe rocks 
there is generallv more or lefs of this fubftance called fpray 
found between them andalmoit univerlally in a foft ftate. 
From the beft enquiries I have been able to make, during 
a refidence of many years, this fubftaace is never found a- 
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bbve the Falls, perhaps never at a much greater diftance 
than one mile bekrw them. Clofe to the Falls it is found 
between the layers of moft of the rocks, the quantity lef- 
fening in proportion to the diftance from the Falls. Upon 
comparing all thefe circumftances together, it feems pro- 
bable that this fubftance is formed by the moifture arifing 
from the Falls conftantly and flowly filtering between the 
layers of the rocks ; and it feems very poflible that the vio- 
lent agitation which the water has undergone may difpofe 
it to part with its earth more eafily than it otherwife would 
do. — The circumftance of this fpr ay not being found above 
the Falls feems to fuggeftan opinion that that part of the 
vapour which hangs upon the furrounding rocks is the 
heavieftas being moft loaded with earthy particles, whilft the 
remainder which mounts up is the pureft and contains lit- 
tle or no earth. The want of proper rocks to filter through 
and to attract the earthy particles may likewife be a reafon 
■why the fpray is not found above the Falls, and the fpeci- 
fic gravity of the water which runs down the channel of 
the river below the Falls being equal to that of the water 
above them (which feems to argue that from want of fome 
attradling body it had parted with little or none of its earth) 
favours fuch a fuppofition. 

The reafon why fo little progrefs has hitherto been made 
in inveftigating the natural formation of this concrete 
feems to be, that travellers who have only an opportunity 
of feeing the Falls once or twice, have fo many more in- 
terefting obje<fls within their view, that they have little 
leifure, and lefs inclination, to fearch for it amongft the 
rocks; and generally content themfelves with the pieces 
which they find amongft the ftones on the beach. To thofe 
who find it in this fituation, and who do not attempt to dif- 
cover how it came there, its formation muft appear utterly 
incomprehenfible. To explain this matter clearly we have 
only to recoiled what has been faid of the frequent fall of 

parts. 
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parts of the neighbouring rocks: when thefe aredafhed ia 
pieces it is evident that the fpray which they contain bet- 
ween their layers muft be broke off and fcattered about. 
To this may be added that travellers who colledl pieces of 
this fpray as they go along generally throw away what 
they have gathered when they meet with other fragments 
which are larger or pleafe them better: hence we often fee 
this fubftance at fome diftance from the rocks, and in places 
where otherwife it would be difficult to account for its be- 
ing found in. 

Several attempts have been made to afcertain the height 
of thefe Falls at different times and by different perfonsj 
but their accounts have varied from 138 feet to 174. 

Upon an attentive view it evidently appears that the ftra- 
ta of the rock over which the river is projected are inclined 
tothe plane of the horizon: this is diftindtly feen in the 
Ifland which divides the Fall into two parts. It is likewife 
very certain that a much larger body of water comes down 
the South- Weft channel than down the North-Eaft one. 

From thefe confiderations I began to fufped:, that the 
height of the South-Weft fide was lefs than that of the 
North-Eaft; and fuppofing this to be the cafe it account- 
ed eafily for the variety in the different meafurements. 
To afcertain this point, I, in the year 1 78 1 , undertook to 
meafure both fides, in company with the ading engineer. 

The firft attempt which we made was by trigonometry, 
but in the execution of this we found many difficulties from 
the great inequality and ruggednefs of the rocks. I even 
fufpeded that the rays of light paffing through the medi- 
um of a thick mift, might fuffer more or lefs refraction, 
and occafion a deception in the angle taken. As we had 
previoufly determined to meafure them in every poffrble 
manner, we next proceeded to let a cord down with a 
fmall weight hung to it. From the inequality of the rocks 
at the bottom, it was impoffibleto letthecord quite down. 

We, 
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We, therefore, took the level from the water's edge below, 
to the weight. By this method it appeared that the South- 
Weft fide was adually twenty feet lower than the North- 
Eaft one, the former being 143 feet, and the latter 163. 
It may, perhaps, be alledged that the ftretching of the 
cord muft occafion fome error. Suppofe it to have ftretch- 
ed fix inches, or even twice that length, the difference is 
very trifling ; and although it might occafion the Falls to 
appear 8 or 10 inches lower than they actually were, yet 
it could not, in any manner, affe£t the comparative mea- 
furement of the two fides. The breadth of the catarad, in- 
cluding all the windings andalfo the Ifland in the middle, 
is unqueftionably upwards of a mile : it may not appear 
to be fo much ; but it is well known that high banks al- 
ways feem to be much nearer each other than they actual- 
ly are. In the prefent cafe I have not formed my opinion 
from my eye alone, but chiefly from obfervations on the 
oppoflte bank. The line which the Fall forms upon a 
horizontal plane has fome refemblance to a reaping hook. 

I have never had fufficient leifure to take the level of the 
rapids immediately above the Falls; but I am much inclin- 
ed to think that they amount to about half the height 
of the Falls themfelves. — If the level of all the diff^erent 
currents, rapids and falls which are found between Lake- 
Superior and the mouth of the river St. Laurence could be 
afcertained, I apprehend that the furface of the water in 
the former would be found to be at leaft one thoufand feet 
higher than that of the latter. 

At the diftance of fix or feven miles below the Falls, 
the face of the country defcends by a very confiderable 
and fudden declivity. — This ridge runs many miles and 
divides the high land in the vicinity of the Falls from 
the low land upon which the Fort of Niagara ftands. 

It is univerfally believed that the catara£t was original- 
ly at this ridge, and that it has by degrees worn away and 

broke 
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broke down the rock for the fpace of thefe fix or feven 
miles. Some have fuppofed that from thefe appearances, 
conjectures might be formed of the age of this part of the 
world. — To enter upon fuch a calculatioa, it would pre- 
vioufly be neceffary to afcertain how much the fall had re- 
tired in a hundred years, or any other certain period—- 
Suppofe that we were even in poffeffion of fuch a fad:, ftill 
the conclufions drawn from it would be liable to the 
greatefl uncertainty, as it is evident that the fpace of rock 
broke down and worn away in a certain number of years 
would not always be the fame. — The more or lefs hard- 
nefs and brittlcnefs of the rock in different parts; the 
greater or lefs feverity of the frofts in different years; and 
the quantities of water that flowed at different periods in 
the cataradt of the river, would all occafion confiderable 
variations. This retroceffion of the Falls does not by any 
means go on fo quickly as fome have imagined. During 
nine years that I have remained at Niagara, very few- 
pieces of the rock have fallen down which were large e- 
nough to make any fenfible alteration in the brink; and in 
the fpace of two years I could not perceive, by a pretty ac- 
curate meafurement, that the North-Eaft brink had in the 
leaft receded. If we adopt the opinion of the Falls having 
retired fix miles, and if we fuppofe the world to be 5700 
years old, this will give above fixty-fix inches and an half 
tor a year, or fixteen yards and two thirds for nine years, 
which I can venture to fay has not been the cafe fince 1 774. 
But ifwe accede to the opinion of fome modern philofophers, 
and fuppofe that America has emerged much later than the 
other parts of the world, it will neceffarily follow that 
this retrograde motion of the Falls muft have been quicker, 
which is a fuppofition ftill lefs confonant to the obfervati- 
ons of late years. 
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